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This study explores the links of implementing customer-centric green supply chain management (GSCM) with its antecedent factors (i.e. customer pressure) and performance outcomes (i.e. operational performance and customer satisfaction). Data for this study were obtained through a survey of 126 automobile manufacturers in China. Results suggest that customer pressure has a positive effect on the implementation of customer-centric GSCM, which, in turn, leads to multiple operational performance improvements (i.e. flexibility, delivery, quality and cost). While production flexibility and cost appear to have no significant impact on customer satisfaction, product quality and delivery are significantly and positively associated with customer satisfaction. On the practical front, this paper provides guidelines for managers in implementing customer-centric GSCM to respond to customer pressures and improve firm performance, and for policy-makers to encourage partner-focused GSCM efforts in environmental policy. 
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1.	Introduction
Firms often face a multitude of growing environmental pressures from different stakeholder groups such as customers (Delmas and Toffel, 2004), who are seen as one of the primary drivers for firms to improve their environmental performance (Christmann and Taylor, 2001). Compatible with stakeholder theory (Freeman, 1984), stakeholder groups motivate and pressurize firms to take more consideration of environmental issues and incorporate environmental practices into their management systems (Sarkis et al., 2011). For instance, it has been found that firms facing customer pressure adopt more comprehensive environmental management systems (Khanna and Anton, 2002) such as green supply chain management (GSCM) (Lai and Wong, 2012). Particularly, customer-centric GSCM emerges as a critical competency for creating value within the supply chain (Vachon and Klassen, 2008; Gold et al., 2010). Customer-centric GSCM refers to the direct involvement of an organization with its customers in planning jointly for GSCM initiatives and environmental management practices (Rao and Holt, 2005). Despite the above argument, there is little research that explores the relationship between customer pressure and customer-centric GSCM. 
Operational performance refers to the strategic dimensions by which a company chooses to compete (Narasimhan and Das, 2001). Recent empirical studies have identified that the adoption of customer-centric GSCM practices leads to superior operational performance (e.g. Vachon and Klassen, 2008; Lai and Wong, 2012); however, other studies offer mixed results (e.g. Zhu et al., 2007; Green et al. 2012). For instance, while Lai and Wong (2012) found that green logistics management (customer-oriented) improves operational performance, Zhu et al. (2007) found no significant relationship between environmental cooperation with customers and improved operational performance. The mixed results could be attributable to the use of aggregated constructs to measure operational performance (e.g. Zhu et al., 2007, Green et al., 2012), which can disregard the differentiated impact of supply chain integration efforts on individual dimensions of operational performance (Turkulainen and Ketokivi, 2012). Thus, there is a research need to establish further the association between customer-centric GSCM and operational performance (Vachon and Klassen, 2008). Accordingly, this present research extends and complements the existing work by investigating the relationship between customer-centric GSCM, as an important dimension of GSCM, and four key individual dimensions of operational performance, namely flexibility, delivery, quality and cost.
It has been suggested that a firm should focus on developing core competencies that help to create enduring customer satisfaction (Prahalad and Hamel, 1990). While there are empirical studies that show the positive association between operational performance and customer satisfaction (e.g. Zhang et al., 2003; Lai and Yang, 2009), there are still studies that offer inclusive, and sometimes contradictory, results (e.g. Rosenzweig et al., 2003; Swink et al., 2007; Kumar et al., 2011). Furthermore, there is a lack of research that has simultaneously explored the effects of customer-centric GSCM on different dimensions of operational performance and customer satisfaction. We suggest that customer satisfaction can be the missing link ignored in previous research (e.g. Zhu et al., 2007; Zhu et al., 2010a; Zhu et al., 2011a, b), which should be included as it is the goal of all supply chain operations (Lintukangas et al., 2013; Solér et al., 2010; Shin and Thai, 2014). In view of the above argument, the present study addresses the need to obtain a holistic understanding of the relationships between customer pressure, customer-centric GSCM, operational performance and customer satisfaction. 
Subsequently, this study contributes to the GSCM literature by addressing the following three interrelated research questions: 1) To what extent does customer pressure associate with customer-centric GSCM? 2) To what extent does customer-centric GSCM associate with operational performance? and 3) To what extent does operational performance associates with customer satisfaction? The answer to these questions will contribute to supplement previous studies by investigating the role of customer pressure on GSCM. Further, our study contributes to the literature on stakeholder theory (Sarkis et al., 2011). Finally, through disaggregating operational performance into its constituent parts, this paper will also be able to identify the potentially different effects of GSCM, and thus elaborate more on inconclusive empirical findings. 

2.	A literature survey and research hypotheses
2.1.	Stakeholder theory, customer pressure and customer-centric GSCM
Stakeholders are individuals and groups who can be affected by a firm’s actions and/or affect a firm’s performance (Freeman, 1984). Stakeholder theory suggests that firms produce externalities, which can cause stakeholders to put pressure on firms to reduce negative effects, and thus influence organizational practice (Sarkis et al., 2011). Further, it has been suggested that a firm’s success and ability to survive depends on its capacity to satisfy the demands of its stakeholders (Freeman and Liedtka, 1991). The literature describes various categorizations for stakeholders and include primary, or those who are directly involved with the firm’s operations and are essential for the firm to survive (e.g. customer, suppliers, and government), and secondary, who can affect and be affected by the firm but are neither involved directly in the firm’s operations nor essential for its survival (e.g. non-governmental organizations) (Gonzáles-Benito and Gonzáles-Benito, 2006). 
Environmental externalities such as water pollution and excess of energy consumption gather the highest stakeholders consensus (de Brito et al., 2008), and thus firms face pressures from stakeholders on implementing environmental management practices (Henriques and Sadorsky, 1999; Sarkis et al., 2011). Florida and Davidson (2001) found that firms that are actively engaged with community stakeholders are more likely to institute pollution prevention programs. Supply chain stakeholders, especially customers, may affect and motivate a firm’s decision to adopt environmental practices successfully (Guoyou et al., 2013; Delmas and Toeffel, 2004; Sarkis et al., 2011). Firms face pressure from customers who wish to ensure that their purchases sufficiently meet environmental quality standards, which will enable firms to reduce their environmental impact (Handfield et al., 2002; Sarkis et al., 2011). Many large customers, particularly in western developed countries, have exerted pressure on their suppliers for better environmental performance, which leads to greater motivation for suppliers to cooperate with customers for the implementation of GSCM practices (GEMI, 2001; Guoyou et al., 2013; Zhu et al., 2008b, c). For instance, customer pressure is the second most cited source of pressure (after government pressure) to adopt environmental management systems by Canadian firms (Henriques and Sadorsky, 1999). Overall, it is recognized that customer pressure has the capacity to influence an organization’s responsiveness to the adoption of environmental management initiatives such as GSCM (Zhu and Sarkis, 2007). 
GSCM has become increasingly important for manufacturers as they face intense scrutiny from diverse stakeholder groups such as customers (Henriques and Sadorsky, 1999; Zhu et al., 2008b). GSCM refers to the intra and inter-firm management of the upstream and downstream supply chain aimed at minimising the overall environmental impact of both the forward and reverse flows (Van Hoek, 1999; Klassen and Johnson, 2004; Zhu et al., 2008a). For instance, GSCM is helpful for Chinese manufacturing exporters to showcase their environmental credentials and satisfy those increasingly better-informed and demanding international customers, enabling them to compete in the long run in the export markets (Lai and Wong, 2012). Zhu et al. (2010b) found that Chinese manufacturers implement customer cooperation for cleaner production and green packaging, which may be due to international requirements when Chinese manufacturers export products or try to become suppliers of foreign companies operating in China. Given the above argument, it can be suggested that power is often located downstream the supply chain (Munson et al., 1999; Huo, 2012); thus we suggest that customer pressure is generally viewed as an important driver for adopting GSCM practices (Harms et al., 2013; Hartley and Choi, 1996; Krause et al., 2000). Furthermore, it has been argued that it is important to clarify which party, i.e. suppliers or customers, initiates and continues to drive GSCM (Vachon and Klassen, 2006).
Understanding the needs of the end customer is an integral part of GSCM (Zhu and Sarkis, 2004; Vachon and Klassen, 2008). Green integration with supply chain partners such as customers has become critical for the company to “close the supply chain loop” (Zhu et al., 2008b). In most industries customers are more powerful than upstream suppliers, and customer-integrating practices play a more important role in achieving supply chain success (Huo, 2012). In this paper, customer-centric GSCM is defined as the direct involvement of an organization with its customers in planning jointly for green GSCM initiatives and environmental management practices. Thus, the focus of the present study is on green integration between a focal company and its downstream customers (Vachon and Klassen, 2008; Rao and Holt, 2005). 
Recent empirical studies have investigated the relationship between stakeholder pressures and environmental management practices. For instance, Darnall et al. (2010) found that greater perceived pressures from stakeholders are associated with an increased likelihood that firms adopt proactive environmental practices. Sarkis et al. (2010) also found that stakeholder pressures have a significant effect on various environmental practices. Delmas and Toffel (2008) and Delmas and Montiel (2009) identified that firms that are more receptive to institutional pressure from market constituents (such as customers) are more likely to adopt environmental management systems. Based on the results of the above empirical studies, and the principles of stakeholder theory (Freeman, 1984), it can be argued that firms aim to adopt customer-centric GSCM to respond to the growing environmental pressures from customers. Therefore, we propose the following hypothesis.

H1: Customer pressure is positively associated with customer-centric GSCM.

2.2.	Customer-centric GSCM and operational performance
	Integrating environmental concerns into SCM has become increasingly important to achieve superior performance (Van Hoek, 1999; Rao and Holt, 2005; Zhu et al., 2008a). Customer-centric GSCM has helped firms integrate technological organizational innovations, thus providing operational performance improvement (Lai et al., 2010). Operational performance refers to competitive priorities or strategic preferences from which companies choose to compete (Narasimhan and Das, 2001). The literature suggests that quality, delivery, flexibility and cost are the core and most often mentioned competitive priorities, which can be extended to the area of SCM (Pagell and Krause, 2002). 
	Empirical studies have identified that the adoption of customer-centric GSCM practices lead to superior operational performance (Seuring, 2011). With regard to cost, it was found that customers’ support for products acquisition facilitates product return for recycling processes of manufacturers, improving the success of environmental initiative by manufacturers to reduce disposal in addition to reducing costs in materials sourcing (Lai and Wong, 2012). With regard to quality, it was found that customer-centric GSCM is positively associated with greater quality aspects such as product durability and conformance to specifications (Vachon and Klassen, 2008). Vachon and Klassen (2008) explain that if quality performance is the manufacturing’s primary objective, then customer-centric GSCM can offer a further synergistic mechanism to achieve competitiveness. Lai and Wong (2012) found that investigating end-of-life products enables manufacturers to discern customer usage patterns and identify areas for product quality improvements. With regard to delivery, Lai and Wong (2012) identified that implementing green logistics management can improve product’s delivery performance aspects such as lead-time. Finally, it was found that customer-centric GSCM is positively associated with flexibility improvement (Vachon and Klassen, 2008). 
	While the above studies show the effectiveness of GSCM efforts on operational performance improvement, there is still empirical evidence that suggests otherwise (e.g. Zhu et al., 2007; De Giovanni, 2012; Green et al. 2012). For instance, investigating the association between external environmental management (including integration and collaboration aspects with members of the supply chain) and cost savings as part of economic performance, De Giovanni (2012) did not find sufficient evidence to support the association between these constructs. Similarly, Green et al. (2012) found that neither environmental cooperation with customers nor investment recovery were significantly associated with operational performance aspects such as cost of materials purchasing and energy consumption. Considering other operational performance aspects such as goods delivered on time, decrease in inventory levels and product quality, Zhu et al. (2007) did not find a significant association between GSCM implementation, especially on external relationships with customers, and operational performance. 
	The mixed support in the latter studies could be attributable to operational performance being often measured as an aggregated construct (e.g. Zhu et al., 2007, Green et al., 2012), which, on the one hand, disregard the individual components of operational performance, and, on the other hand, recognises supply chain integration efforts as “best practices” (Turkulainen and Ketokivi, 2012). This can be explained by a general trend where world-class manufacturers tend to combine performance measures simultaneously (Narasimhan and Das, 2001); however, other authors suggest that operational performance is a multidimensional construct in nature and it should be analysed as such (Ketokivi and Schroeder, 2004). Based on the above argument, it seems relevant to further analyse the potentially different associations between customer-centric GSCM and multiple operational performance dimensions. Therefore, the following hypotheses are stated:

H2: Customer-centric GSCM is positively associated with a) flexibility, b) delivery, c) quality, and d) cost. 

2.3.	Operational performance and customer satisfaction
By providing high value to their customers, firms can achieve high levels of customer satisfaction (Stank et al., 2003; Zhang et al., 2003). According to Kim (2006), customer satisfaction is a reflection of operational elements related to efficient cost structures, quality products, speed and responsiveness. It has been even indicated that it is now conventional wisdom in manufacturing strategy that competitive strategy enhances business performance (Rosenzweig et al., 2003)
A considerable number of studies have empirically linked operational performance to business performance such as customer satisfaction (e.g. Cronin and Taylor; 1992; Stank et al., 1999; Zhang et al., 2003; Lai and Yang, 2009). These studies suggest that operational performance represents the short-term objective of a firm that focus on productivity improvement, whereas the long-term objective is business performance (Kim, 2009). Specifically, with regard to quality, Cronin and Taylor (1992) identified service quality as an important antecedent of customer satisfaction. With regard to delivery, Lai and Yang (2009) identified a positive relationship between perceived dependability and user satisfaction. With regard to cost, using a disaggregated measure of operational performance including cost, Stank et al. (1999) found that improvement in operational performance yield higher levels of customer satisfaction. With regard to flexibility, Zhang et al. (2003) found that operational flexibility such as volume (the exact amount of product ordered) and mix (wide variety of products) flexibility were positively associated with customer satisfaction. 
The above studies provide evidence of the positive association between operational performance and customer satisfaction; however, other studies offer mixed results (e.g. Rosenzweig et al., 2003; Swink et al. 2007; Kumar et al. 2011). For instance, using an integrated model, Rosenzweig et al. (2003) tested the association between multiple manufacturing-based performance measures (i.e. quality, delivery, flexibility and cost) and customer satisfaction. Their results suggest that only delivery and flexibility were positively associated with customer satisfaction. Kumar et al. (2011) found that quality and dependability were positively associated with customer loyalty (including measures of how customers are likely to recommend the service provider); however, no association was found between speed (average lead time) and customer loyalty. Swink et al. (2007) found that delivery and quality were positively associated with customer satisfaction; however, neither cost efficiency nor new product flexibility was positively associated with customer satisfaction. Furthermore, Swink et al. (2007) found that process flexibility was significantly but negatively associated with customer satisfaction. This empirical evidence suggests that certain operational performance dimensions may be more strongly related to customer satisfaction, and thus it is still relevant to investigate the association between these constructs. Furthermore, there is a lack of research that has investigated the relationship between operational performance and customer satisfaction in a GSCM context. Accordingly, this present research complements the existing studies by further investigating the association between multiple operational performance dimensions and customer satisfaction. The following hypotheses are thus stated: 
H3: a) Flexibility, b) delivery, c) quality and d) cost are positively associated with customer satisfaction. 






3.1.	Sampling and data collection
This study focuses on the Chinese automotive industry, the world’s largest automobile market, which has been experiencing unprecedented development over the past decade (China Association of Automobile Manufacturers (CAAM), 2013). We tested our theoretical model using a survey on GSCM of China’s automotive industry for several reasons. Firstly, while most foreign automakers (e.g. Volkswagen, Mercedes-Benz, Ford) have formed joint ventures with Chinese companies and set up their operations (CAAM, 2013), the auto industry in China is characterized by one of the highest levels of resource consumption, waste production, and thus implementation of environmental management practices (Zhu et al., 2010a; Zhu et al., 2011a; Zhu et al., 2007). Furthermore, increasing pressures from different stakeholder groups have caused Chinese automakers to consider and adopt GSCM practices to improve firm performance (Zhu et al., 2007). For instance, the automobile industry has experienced increasing pressures for environmental protection from their customers or counterparts after China’s entry into the WTO (Zhu et al., 2007). Additionally, while research has been conducted in the auto industry of developed countries, it is important to investigate the appropriate implementation of GSCM initiatives in other countries (Thun and Müllersuch, 2010) such as the developing world (e.g. BRIC) by lessening the environmental burden of both automakers and disposal of products, while even potentially improving their economic positioning (Zhu et al., 2005). For the reasons abovementioned, the automotive industry provides a good example of how firms implement customer-centric GSCM to improve operational performance when they are under increasing pressure from customers, which is the purpose of our study. 
The data for this study were obtained through a survey sent to 600 automotive manufacturers, first- and second-tier suppliers in China. The sample for this study was identified from the 2010/2011 directory of China’s automotive industry manufacturers, which was jointly edited by the Wheelon Autoinfo, CAAM, and Society of Automotive Engineers of China (SAEC). The directory is the official China automotive industry users guide. Geographically, survey respondents comprise firms in a number of regions and provinces, e.g. Chongqing and Sichuan province, Shanghai and Jiangsu province, Hubei province, and Guangdong province. According to CAAM (2013), most large automobile manufacturing bases in China are located in these important geographic areas. For each randomly selected manufacturer, we identified a key informant, and contacted informants directly by telephone and email in order to obtain their preliminary agreement to participate (Dillman, 2000). Our respondents typically hold relevant managerial roles such as general manager, directors, supply chain manger, operations manager, and sales and marketing managers. Most of our respondents were corporate managers with an average of more than eight years of work experience in the same company, and thus it is reasonable to expect that the respondents could offer a deep insight into the green supply chain initiatives and be knowledgeable about their respective firms so as to ensure the quality of the collected data.




3.2.	Non-response bias and common method bias
We checked for non-response bias by conducting a t-test to verify whether there is any significant difference on annual sales and number of employees between early and late responses (Armstrong and Overton, 1977). The t-test results indicate no significant differences, indicating that non-response bias does not appear to be a major concern in this study. Because we obtained data from a single respondent per firm using the self-reported questionnaire, common method bias might be an issue (Podsakoff et al., 2003). To evaluate whether common method bias was present, several steps were taken. First, Harmon’s single-factor test of common method bias was used to ensure that no single factor accounted for the majority of covariance between the predictor and criterion variables (Podsakoff et al., 2003). The results of exploratory factor analysis (EFA) show five distinct factors with eigenvalues above 1.0, explaining 65.051% of total variance. The first factor explained 37.453% of the variance, which is not majority of the total variance. This finding suggests that the common method bias does not appear a problem. Second, to further assess common method bias, confirmatory factor analysis (CFA) was applied to Harman’s single-factor model (Flynn et al., 2010; Podsakoff et al., 2003). The model fit indices of χ2/df (664.746/210) = 3.165, CFI = 0.650, IFI = 0.655, RMSEA = 0.132, and SRMR = 0.128 were unacceptable and significantly worse than those of the measurement model. This suggests that a single factor model is not acceptable and that common method bias is unlikely. Third, a latent factor representing a common method was added to the measurement model, which is the strongest test of common method bias (Podsakoff et al., 2003; Zhao et al., 2011). The resulting fits were not significantly different from those of the measurement model (RMSEA = 0.064 vs. 0.046 for the model with the common method factor; CF1 = 0.950 vs. 0.966; IFI = 0.952 vs. 0.967). Also, the item loadings for their factors are still significant in spite of the inclusion of a common latent factor.  In summary, we conclude that common method bias is unlikely in this study.

3.3.	Measures and questionnaire design
We surveyed the literature to identify valid measures for customer pressure (Lai and Wong, 2012; Zhu et al., 2007), customer-centric GSCM (e.g. Vachon and Klassen, 2008; Zhu and Sarkis, 2004), the four dimensions of operational performance (Sroufe, 2003; Wong et al., 2011; Flynn et al., 2010), and customer satisfaction (Zhang et al., 2003; Zhang et al., 2009). The measures we used and their sources are listed in Table 2. All items pertaining to customer pressure for environmental protection engendered from customer requirements and expectations, and were measured on five-point Likert scales from 1 (not at all) to 5 (to a great extent). A five-point scale (where 1 = no plan to implement and 5 = full implementation) was also used for customer-centric GSCM. With regard to operational performance, our respondents were asked to assess their operational performance (flexibility, delivery, quality, and cost) relative to the performance of main competitors over the last three years. The indicators were measured using a five-point Likert scale (ranging from 1 “much worse than competitors” to 5 “much better than competitors”), where higher values indicated better performance. Finally, the instrument for customer satisfaction was measured using a five-point scale (1 = “strongly agree”; 5 = “strongly disagree”), and included measures such as retention, ratio of price to value, and customer loyalty. The latter measure of loyalty item is appropriate for this study because both cumulative customer satisfaction and customer loyalty refer to overall evaluation and purchasing pattern over time (Zhang et al., 2003). 
Since the measurement scales adapted from the literature were in English, the original scales were first developed in English and then translated into Chinese in order to ensure the reliability of the questionnaire (Zhao et al., 2011). A number of questions were reworded to improve the accuracy of the translation and to make it relevant to environmental management practices in China. For content validity, before executing the survey, we sent the questionnaire to academics from the field of operations management to review and provide feedback (O’Leary-Kelly and Vokurka, 1998). Based on the feedback, we modified the wording of some questions. We then conducted a pilot-test with six supply chain and production managers at automakers in China. In addition, one author of the current study held several discussions with those manages to clarify the meaning of the questions (O’Leary-Kelly and Vokurka, 1998). Terminology was again adapted to better suit the target population.

3.4.	Data analysis and results
       	To test the hypothesised relationships in our conceptual framework, structural equation modelling (SEM) was used in this study. Anderson and Gerbing (1988) suggest a two-step procedure for applying SEM. The first step involves testing the measurement model and the second step involves testing the structural model. The measurement model involves verifying the unidimensionality of the constructs. The structural model involves verifying structural relationships represented by our hypotheses. The analyses and results are described in more detail in the following paragraphs.

3.5.	Measurement model




		  Cronbach’s alpha coefficient and composite reliability (CR) were used to examine the reliabilities among the items within each factor. As shown in Table 2, the Cronbach’s alpha and composite reliability of all the constructs exceed the widely recognized rule of thumb of 0.70 thus indicating adequate reliability of the measurement scales (Fornell and Larcker, 1981; Nunnally, 1978; O’Leary-Kelly and Vokurka, 1998). 
We evaluated the convergent validity of each measurement scale by conducting CFA using the maximum likelihood approach (O’Leary-Kelly and Vokurka, 1998). As shown in Table 2, all indicators in their respective constructs have statistically significant (p < 0.001) factor loadings greater than 0.50, which indicate convergent validity of the theoretical constructs (Anderson and Gerbing, 1988). Additionally, the results of the CFA also reveal that the standardized coefficients for all items are greater than twice their standard errors and that the t-values are all larger than 2 (Zhao et al., 2011; Flynn et al., 2010), which further demonstrate convergent validity. Furthermore, the average variance extracted (AVE) of each construct exceeds or marginally below the recommended minimum value of 0.50 (Fornell and Larcker, 1981), which indicate strong convergent validity. Based on these results, we conclude that the constructs and scales have convergent validity.











This study makes several significant contributions to the literature on managing the downstream side of the supply chain with environmental considerations. Our study associates customer-centric GSCM with operational performance and customer satisfaction in a developing country context, specifically in the automobile industry. The study also identifies important antecedent factors (customer pressure) that prompt the implementation of GSCM. Based on a survey, our results suggest that customer pressure has a significant positive effect on the implementation of customer-centric GSCM, which, in turn, leads to multiple operational performance improvement (i.e. flexibility, delivery, quality and cost). While flexibility and cost appear to have no significant impact on customer satisfaction, quality and delivery are significantly and positively associated with customer satisfaction. The significance of these contributions will be discussed in the following sections.

4.2.	Theoretical implications
		Understanding the factors that encourage effective implementation of environmental management practices, particularly at a plant level, is still limited (Klassen et al., 2001). Accordingly, we believe that we have contributed to the literature showing that customer pressure (such as ISO 14000 certifications and environmental audits required by the customer) is significantly and positively associated with customer-centric GSCM (full support to H1). This result is consistent with the recent work of Lai and Wong (2012), who found that customer pressure is positively associated with the adoption of green logistics management. Customer pressure is thus an important antecedent factor that drives and motivates the adoption of customer-centric GSCM. Further, our finding is consistent with the principles of stakeholder theory, which explain firms’ implementation of green operations practices as a response to different stakeholders’ requirements, expectations and preferences (Freeman, 1984; Donaldson and Preston, 1995; Buysse and Verbeke, 2003). According to stakeholder theory, managers’ perception of stakeholder pressures will drive the firms to adopt GSCM initiatives. Further, it has been suggested that stakeholder theory has a lot of potential to explain GSCM phenomena (Sarkis et al., 2010). Accordingly, our results reinforce the stakeholder view and previous studies (e.g. Zhu et al., 2007; Lai and Wong, 2012) that highlight the important role of customer pressures for the successful implementation of GSCM practices.
In the specific context of China, to respond to stakeholder pressures is important for automakers to cooperate closely with their customers. The main reason for the implementation of customer-centric GSCM is the demand from foreign customers and subsequently the new international business for the carmakers (Lai and Wong, 2012). Additionally, China suffers from a severe pollution problem, with cars responsible for a significant amount of that, particularly in urban areas (BBC, 2011). The Chinese government is attempting to boost the green auto industry to be more sustainable and competitive, focusing too on electric and hybrid cars and battery production (BBC, 2011; Yap, 2012). Chinese consumers are increasingly interested in green vehicles. According to a survey by Ernst & Young’s Global Automotive Centre (2010), about 60% of Chinese consumers would consider purchasing plug-in hybrids or electric vehicles. Accordingly, building collaborative relationships with customers for environmental protection will help automotive manufacturers reduce inefficiencies and wastage in managing supply chain activities across partner firms. 
Empirical evidence that investigates the relationship between customer-centric GSCM and operational performance has produced mixed results (e.g. Zhu et al., 2007; De Giovanni, 2012; Green et al. 2012), which could be attributable to operational performance being measured as an aggregated construct (Turkulainen and Ketokivi, 2012). An exception is Vachon and Klassen (2008), who found that environmental collaboration with customers are only significantly associated with quality and flexibility. In contrast, our study not only complements this work by means of identifying the potentially different relationships between customer-centric GSCM and multiple operational performance dimensions, but also shows that customer-centric GSCM is consistently associated with all operational performance dimensions (full support to H2a-d). Automobile manufacturers that implement customer-centric GSCM (e.g. achieving environmental goals collectively with customers and working together with customers to reduce environmental impact of operations activities) can improve cost reduction, quality, delivery and flexibility. Further, the positive association between customer-centric GSCM and different dimensions of operational performance adds support to the growing body of literature espousing the natural-resource-based view of the firm (Hart, 1995). Our results provide thus empirical support to the proposition that a firm that implements customer-centric GSCM will develop innovative solutions to environmental challenges and customer pressure, which, in turn, will lead to improvement in the firm’s operations (Porter and van der Linde, 1995; Russo and Fouts, 1997; Vachon and Klassen, 2008). 
Another significant contribution of this research is the relationship between operational performance and customer satisfaction, which suggests operational performance as a green supply chain imperative. Specifically, our finding shows that improvements in operational performance dimensions such as quality and delivery yield higher levels of customer satisfaction (H3b and H3c), which is consistent with the work of Kumar et al. (2011). Investigating the effects of three elements of operational performance, namely quality, speed and dependability on customer loyalty, Kumar et al. (2011) found that speed may help to improve customer acquisition but, in the long run, customer loyalty and satisfaction are mainly affected by dependability and consistent quality. Accordingly, our results support the argument that “quality pays” (Curkovic et al., 2000). In other words, quality helps to gain competitive advantage by delivering goods that operate in their intended manner, and that are continuously improved to meet customer expectations (Forker et al., 1996). Our findings strengthen too the argument in favour of delivery as a generative means of business performance (Tracey et al., 1999; Vickery et al., 2003; Rosenzweig et al., 2003; Swink et al., 2007). According to Vickery et al. (2003), the supplier’s ability to move products quickly to their customer’s assembly lines and provide effective solutions to disruptions will generate sales volumes that should translate directly into business performance. 
With regard to flexibility and cost, our finding suggests that these operational performance dimensions are not significantly associated with customer satisfaction. A possible interpretation to the lack of significance in the relationship between cost and customer satisfaction is that continuous improvement of product manufacturability and process focus (such as lean manufacturing, which centres its attention on waste and cost reduction) might come at the expense of product innovativeness, which may, in turn, lead to produce a narrow set of products or products that are simply less desirable in the market place (Swink et al., 2005; Swink, 2007). The lack of significance in the association between flexibility and customer satisfaction is surprising; however, Swink et al. (2005) and Vickery et al. (1997) also found similar results. An interpretation of such finding is in line with contingency theory. The contingency argument suggests that the environment that a firm operates within shapes its processes, and therefore, in order to maximize performance there should be a fit between the environment and the firm’s processes (Flynn et al., 2010). It has been suggested that flexible capabilities are more suited to producing customized products in uncertain markets with unpredictable demand patterns (Swink et al. 2005) such as the textile and clothing industry (Fine, 1998). However, in relatively low uncertainty markets such as the automotive industry (Fine, 2000), flexible capabilities such as product customization may not constitute a source of competitive advantage. From a theory development perspective though, these results provide support for the cumulative, or “sandcone” model (Ferdows and De Meyer, 1990) rather than the trade-off theory (Skinner, 1969). The cumulative model’s main rationale is that in current intense competitive times, it is necessary to excel through multiple (rather than separate) competitive priorities. For the cumulative model high performance is the result of simultaneous competitive priorities that plants should build in an evolutionary way, focusing first on quality and then on delivery, followed by cost and finally flexibility (Ferdows and De Meyer, 1990). Overall, these findings corroborate a rather cumulative and evolutionary view of operational capabilities in a GSCM environment.

4.3.	Implications for managers and policy-makers
In view of the growing customer expectations for environmental protection, our study results suggest that firms can meet such pressure by implementing customer-centric GSCM, which is conducive to operational performance improvement. To meet the environmental demands of customers, managers should place greater emphasis on the implementation of customer-centric GSCM. Our study also provides empirically proven explanations for managers to explore the critical role of customer-centric GSCM for multiple operational performance superiority (cost, quality, flexibility, and delivery). Firms should pay attention to customer-centric GSCM, adoption of which not only stimulates solutions to multiple performance objectives, but also eliminates trade-offs between performance objectives. Further, our research has also demonstrated that operational performance can be associated with customer satisfaction. Specifically, our findings show that quality and delivery capabilities can generate customer satisfaction. However, our findings also show that cost and flexibility capabilities do not necessarily translate into customer satisfaction. With regard to flexibility, this would mean that flexible capabilities might not be a source of differentiation in this type of industry. Instead, cost capabilities could provide greater value in this high-volume manufacturing environment (Hines et al., 2004). However, in order to fully benefit from cost capabilities, managers would need to focus on both manufacturing efficiencies as well as producing products that are desirable in the market place. Overall, our integrated model provides evidence that the growing environmental demands and pressures from customers require manufacturers to implement customer-focused GSCM practices, which leads to operational performance improvement, ultimately, high level of customer satisfaction. According to Stank et al. (1999), building strong and close relationships with customers enables manufacturers to tailor operational offerings to meet specific customer needs and wants. We believe we have addressed this issue in our study within a GSCM context, which provides useful insights for managers interested in implementing customer-centric GSCM practices for performance improvement. 
The empirical findings obtained from the study are valid in the context of the Chinese automotive manufacturing industry, which provide policy implications for the Chinese governments to develop regulations and policies to help manufacturers implement GSCM practices. Many regions in China suffer from severe air pollution, and cars are the main culprits responsible for a significant amount of that especially in the urban areas (BBC, 2011; CAAM, 2013). Although it has been experiencing unprecedented growth over the last few decades, China’s automotive industry is characterized with relatively higher levels of resource consumption and waste production (CAAM, 2013; Zhu et al., 2007). In order to reduce environmental harms caused by the manufacturers’ operations and supply chains, Chinese government should develop strict domestic environmental regulations with strict enforcement that prompt manufacturers to adopt GSCM practices. On the other hand, government should encourage manufacturing firms to seek the competitive edge by actively engaging in partner-focused GSCM. For example, as a tool for sustainable development, many developing countries have established the eco-labelling program that encourages manufacturers to seek international markets such as EU and US (Guoyou et al., 2013). 

5.	Conclusions
We have provided a holistic perspective of customer-centric GSCM by investigating the effect of customer-centric GSCM on multiple operational performance dimensions and customer satisfaction using stakeholder theory. SEM was used to analyse the survey data collected from automobile manufacturing firms in China. Due to China’s fast-growing manufacturing base, our research findings provide fruitful implications for researchers, managers, and policy-makers. On the theoretical front, this study makes a significant contribution to the GSCM literature by systematically exploring the links of implementing customer-centric GSCM with its antecedent factors (customer pressures) and consequent performance outcomes (operational performance and customer satisfaction). Our results suggest that customer pressure significantly affects the adoption of customer-centric GSCM, which in turn is positively associated with four operational performance dimensions (i.e. flexibility, delivery, quality, and cost). Product quality and delivery performance are significantly and positively associated with customer satisfaction. On the practical front, these research findings provide guidelines for managers in implementing customer-centric GSCM to respond to customer pressures and improve firm performance.
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Table 1: Demographic characteristics of respondents























































Table 2: Construct reliability and validity analysis
Construct	Factor loadings (t-values)	Reliability and validity
1. Customer pressure (Lai and Wong, 2012)		α = 0.709; CR = 0.730; AVE = 0.482
Our customers require us to be ISO14000 certified 	0.671 ( – )	
Our customers carry out environmental audits of our firm	0.840 (6.856)	
Our customers take part in our product return program	0.540 (5.175)	
2. GSCM with customers (Vachon and Klassen, 2008)		α = 0.799; CR = 0.801; AVE = 0.574
Achieving environmental goals collectively with customers	0.676 ( – )	
Developing a mutual understanding of responsibilities regarding environmental performance with customers	0.831 (7.567)	
Working together with customers to reduce environmental impact of our activities	0.758 (7.149)	
3. Production flexibility (Wong et al., 2010)		α = 0.775; CR = 0.783; AVE = 0.549
Able to rapidly change production volume	0.724 ( – )	
Produce customized product features	0.647 (6.555)	
The capability to make rapid product mix changes	0.839 (8.000)	
4. Delivery (Wong et al., 2010; Flynn et al.,2010)		α = 0.869; CR = 0.875; AVE = 0.700
An outstanding on-time delivery record to our customer	0.870 ( – )	
Provide reliable delivery to our customers	0.848 (11.533)	
The lead time for fulfilling customers’ orders (the time which elapses between the receipt of customer’s order and the delivery of the goods) is short	0.789 (10.422)	
5. Product quality (Wong et al., 2010)		α = 0.860; CR = 0.866; AVE = 0.685
High performance products that meet customer needs	0.743 ( – )	
Produce consistent quality products with low defects	0.847 (9.284)	
High reliable products that meet customer needs	0.886 (9.596)	
6. Production cost (Wong et al., 2010; Sroufe, 2003)		α = 0.792; CR = 0.810; AVE = 0.524
Produce products with low costs	0.896 ( – )	
Produce products with low overhead costs	0.772 (9.266)	
Offer price as low or lower than our competitors	0.607 (7.005)	
Reduce waste in production processes	0.572 (6.523)	
7. Customer satisfaction (Zhang et al., 2003)		α = 0.756; CR = 0.757; AVE = 0.514
Customers keep doing business with us 	0.618 ( – )	
Customers are satisfied with ratio of price and functions of our products	0.682 (5.944)	
Our customers are loyal to our products	0.833 (6.578)	















Table 3: Descriptive statistics
	Mean	S.D.	1	2	3	4	5	6	7
1. Customer pressure 	3.693	0.857	0.695a						






Note: a Square root of AVE is on the diagonal.






Table 4: Results of hypotheses 1–3 tests using SEM
Structural paths	Standardized coefficient	t-value	Hypothesis test
Customer pressure → GSCM with customers (H1)	0.730*** 	4.986	Supported 
GSCM with customers → production flexibility (H2a)	0.764***	5.331	Supported 
GSCM with customers → delivery (H2b)	0.705***	5.715	Supported
GSCM with customers → product quality (H2c)	0.656***	5.066	Supported
GSCM with customers → production cost (H2d)	0.485***	4.336	Supported 
Production flexibility → customer satisfaction (H3a)	0.143	1.166	Not supported
Delivery → customer satisfaction (H3b)	0.275*	2.354	Supported 
Product quality → customer satisfaction (H3c)	0.391***	3.226	Supported
Production cost → customer satisfaction (H3d)	0.151	1.560	Not supported
Model fit statistics: χ2/df (326.618/200) = 1.633; RMSEA = 0.071; CFI = 0.902; IFI = 0.905; SRMR = 0.093



























Figure 1: Research model
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